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Chemical Modification 

Articles 



of Hydrolizable Polymer-Containing Textile 



Backgroundofthe Invention 

5 Thisi „ve nti on re ,es t oap r ooess f0r — **** 

hydrolizable polymers to reduce pilling tendency. 

^L-J-.— — — — 

L^c—ticcenresuUinaP— .«.-*|.* — — * 
for example, into a span yarn or In themanutactureo, certain microdenier yarn, 

ra ;i alu , ^^<***«~^^^r 

„ .he "oill balls' tend to break oft before they become ob,ect,onable. 
thP fiber is much weaker, the pill Dans wnu iw 

r^ba.^ad^-^-^--— ^ 
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a „d comfort Various products introduced by the liber producers, such as 
originalappearanceandcomfort P have resulted in some degree o, 

, „,iit 351 Trevira® polyester fiber from Hoechst-Celanese.n 

yarns. 

csrct if the fiber producer lowers the 

. ======= r - 

=j^--^^^r== 

^^.brfofortrtationorinasubseguent— — ^ ^ 
t ,„ , second.dueto^e.atnumber.fiberoptfons^asdenier,— 

Te *m— .rsfaoeamuaudeofcbaiiengesin—ngfore^e^ep^ 

--^-^r:irr==:, 

devoted to lowering the fiber strengm y nrecis elv 

25 controlthisprocessandtheresul. a( jdressed by Farmer in commonly-assigned U.S. 

of the ester linkage of the polymer, such as addressed by 
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naTOW ran gB ,once rtal ns t , te s,*ohintu m ,, e aas t os, g n,,c a n,,ea t ^ 

* far this type of reaction, resulting in generally good 

— — "™" 
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within acceptable product performance tolerances. 
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SummaryoUhe Invention 
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such as increasedtemperature, increased amine concentration, etc. 

—————— zin^- 

method D 3786-87, and preferably, between 55 -65 pounds, 
conditions. 

r:rrrr-:zr.i. 
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skilled in the art. 

.second Oieco^ecu^ — « — — — 

• ========= 

these pill bans, wne Therefore, reducing or 

■ :========= 

suohasapparel.made.ron.Mroli^epo^er-con.ain-.ng.abnc. 

- ========== 

====== =====1 

, :======== 
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rrrrrrrr-.: 



amine. 



nH fpatures of the current invention will occur to those 

15 

. *tpd samole of 100% double knit (24 gauge) polyester 

. r==^ 

. n OC10.QQA for 90 minutes, 
according to ASTM test method D 3512 99A 

-zrszzz~ 

-rrzmr- 

Random Tumble Pilling accordmg to ASTM test metno 
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DetaMedDesc^^ 



rrr:^-- 

' s====s 

^tenaKasinmestanda.d^ands-in-the.seaWefibers). 

AnyMr or, Z a W epo lym ercanben 1 od« i e db y t re a , m en«accordin gt o,he 

■ tho likp and any combination thereof. As previous y 
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. ni„n articles that have been chemically modified 
in addition, hydrolizable polymer-containmg articles 
accordlngtothepresentinV en«on may be dyed using c— t e* dyeing pnoce^es. 

distributed dye throughout the article. 

,ne ester linkage of the polymer as previously discussed. 
0 Thefa bhcso„hecurrentinven,ion may be constructed, rom ,00 % spun polyester 

^.O^icrodenier— — *^ 

z^~^~-*-~*-* tm - Mvm ™?z. 

JL*^~^'~*~-~** tm *~ m * ,m ZZ 

package dyeing, or after .abric tormation, or they may be leftundyed. 
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^p.senHnven.londiscioses.euse.oe.ain^eac.aina.nes.a.w, 

«j~-~-~--^*-7::r 

passes. TheaW.a^^^ 
' 0 Th ea mi nes g ene r a ll voon t a i n from B t oUoa*ona tom sw ith a bran o h eacMn 

aTu; pre^V S u bSt ,ue nt is no t , miXtUr e o, p^u^ ^n g , tenancy to sepa rat e 

15 7-1——— — ,variesby,essma r::i,a 

such as below room temperature. 
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• hP mical .ha. is very consist, despite day .0 day variations .ha. can be 
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- n, H the desired chemical is deposited ohto the hydrocele 
Generally, a predetermined amount ot ,he 

5 coating, padding, spraying, foam coat.ng, or by any 

• ========- 

zz~"-~— — 

combination thereof. 

I ower,empe ra «ure,dropping.hel,duorou,o t ,hedye ) et, urface Wnile 

---S3". 
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the article following the dyeing process. 

.asuhstitute dl ^P^. — - — " 

^lepoiyrnereontaine — — 

15 by the branched chain am.ne molecule. The produ 

sucha sa« b e r ,,a m ,a bri o,,ii m ,o r an y co mb ina fo n« her eo f . Byway o, example, a tahn 

upholstery, residential upholstery, or automotive upholsten,. 

weight on the fabrio unless otherwise noted. 

25 Unless otherw.s t-472 rinp spun polyester 

10 o%polyes,er,u=Koons,ruo,ion.The t a b riocon,a,ns2 9 ,6,36.0/1 
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n A or m% 1/070/100 56T Danbury 

:;: rz-— ------ - 

detemi nea b vAST M 0 3 7 86.B 7 Me t ho dfOf TesUn g M*n Bute, Strength. 



, 0 ^te^e^PlesHows,— .d*^"*-*"-"** 
propanediamine, a fatty diamine. 

, The dve vessel was seeled and heated to 266 degrees F. Th,s 

==~s=====r- 

examp ,e was reP ea,ed 2 , im e,T h e r esul,se re shown InTahle 1 and Figure 1A. 
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Table 1: 



Comparison 



o. n-coco-1,3-propanediamineto .so.ridacy.oxypropy.-1, 3- 
diaminopropane 





Mullen Burst Strength 

(Pounds) 


Randon Tumble Pilling 


Example 


30 min. 
3.5 
2.5 
3.0 
3.0 


60 min. 
3.0 


90 min. 
3.5 


1A 
1B 
1C 


81 
90 
83 
85 +/- 5 


3.0 
4.5 
3.5 


4.0 
4.5 
4.0 


Average 






4.5 
5.0 
4.5 
4.7 


1A: Dyed 


77 
76 
77 
77 +/- 0.7 


4.5 
4.5 


4.5 
5.0 


1B: Dyed 


4.0 


4.5 


1C: Dyed 


4.3 


4.7 


Average 






4.5 
4.5 
4.5 
4.5 


2A 
2B 
2C 


83 
78 
83 
81 +/-3 


4.0 
3.0 
3.0 
3.3 


4.5 
5.0 
4.0 
4.5 


Average 

2A: Dyed 


83 
78 
76 
79 +/- 4 


4.5 
4.0 


4.5 
4.5 


4.5 
4.0 
4.0 
4.2 


2B: Dyed 


4.5 


4.5 


2C: Dyed 


4.3 


4.5 


Average 






1.0 


Untreated 


127 


1.0 


1.0 



the n-coco-1 



,3-propanediamine treatment, Second, the amine reaction was 
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can 

5 



environment), it remained unchanged. 

Theabo vee,p— was w^so d ec y «-l>—p ro pane.a^ 
amine . th e P — n,io, N o c^e «as o^e, , , h e appeal o f th e — ,n 
20 either the air or dry nitrogen environments. 

0,^,3-propane— wereexa^ned b y a Hew,e« Pac k a,d 6830 Oas 

h WMass Spectroscopy machine, ,he only signNican, finding was an .ncrease ,n 
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air and react to form an insoluble carbamate, it is 
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believed that only the carbamate is being 



thatw asconver,ed,ocarbama,e, these techniques were no, investigated. 



Example 4: 

The following example shows how exposure o, the amine 
the treated fabric. 



to air affects the strength of 



Exa mp,es,an d2 wererepea,e d2 ,imeseaoh,exoep,.heamine i neaohoasewae 

this exposure ,o carbon dioxide in the air are shown in Table 2. 

Table 2: 

E „ec, of Chemica. Exposure to Air on Fabric Stren^thLoss^^ 
r~Ave7agel/iui^^ 



Example 



1A 



1B 



Sample 



Strength 



Duomeen® CD 



-D^m^e^Dllxp^dtoAir 



lsotridecyloxypropyl-1,3- 
diaminopj^p_ane_ 



90 



2B 



i^olrid^cylolcypr^l-1,3- 
diaminopjop^Ej^^ 



T ab le2shows,ha,exposin g Ouomeen,CO,o,heambien,air general, increaseethe 
l Uanectsthep g tenden. otthe tabric b V ma k ing i, harder ,or ,e pil, bal, to braa 
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tabric . Thisohse—on « - - — ^e.ap—dve.aCy.ue.o 
5 variables. 

The above description and exampies show tha, the present Invention provides a nove, 

^ordinary — art, without depading tronn , h e spid, and scope Represent 
described in the appended claims. 



20 



18 



